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PRELIMINARY AMENDMENT 

Sir: 

Prior to initial examination on the merits, please amend the 
above-identified application as follows: 

IN THE SPECIFICATIONS 

Page l f between lines 1 and 2, insert: —This application 
is a divisional of Serial No. 09/471,520, filed December 23, 
1999; which is a CIP of Serial No. 08/874,220, filed June 13, 
1997; which is a Divisional of Serial No. 08/548,893, filed 
October 26, 1995, Abandoned. — 

IN THE CLAIMS 

Please cancel claims 1-12 and add claims 13 -28. 
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13. (New) A method for encapsulating a solder joint between 
an integrated circuit chip and a substrate, comprising the 
steps of: 

forming a composition comprising a cyanate ester, a 
photoinitiator, and dispersed silica; 

applying an amount of the composition at a thickness 
sufficient to cover substantially all of the solder joint; 
and 

photocuring the composition to reinforce the solder 



14. (New) The method of claim 13, wherein the cyanate ester 
includes at least two cyanate groups and is curable through 
cyclotrimerization . 

15. (New) The method of claim 13, wherein the cyanate ester 
includes compounds depicted by formulas 1 and 2: 



j oint . 



(1) 



(NCO) 



(NCO) 
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(2) 




wherein each a and b independently include integers from 0 
to 3, and at least one a is not 0; wherein c includes 
integers from 0 to 1; wherein n includes integers from 0 to 
8, preferably from 0 to 3; wherein each R is independently 
selected from the non-interfering group consisting of C 1 _ 9 
alkyl, aryl, C a _ 9 alkaryl, heteroatomic, heterocyclic, 
carbonyloxy, carboxy, hydrogen, C 1 _ 3 alkoxy, C x _ 9 alkenyloxy, 
Ci-9 propargyloxy, C 1 _ 9 allyloxy, halogen, maleimidyl, 
glycidyloxy and combinations thereof; and wherein A is 
selected from the group consisting of oxo, sulfonyl, 
carbonyl, carboxy, thio, methylene, C^ l2 polymethylene, CH 2/ 
dicyclopentadienyl, aralkyl, aryl, cycloaliphatic, CH(CH 3 ), 
S0 2f 0, C(CF 3 ) 2 , CH 2 OCH 2 , (CH 2 S ) x=(integers from 0 t0 9) , (CH 2 NH) x=(integers 
from o to 9)/ CH 2 SCH 2 , CH 2 NHCH 2/ S, C(=0), OC(=0), OCOO, S (=0) , 
0P(=0), OP (=0) (=0)0, alkylene radicals, C(CH 3 ) 2 , and 
combinations thereof . 
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16. (New) The method of claim 13, wherein the cyanate ester 
is selected from the group consisting of: 
cyanatobenzene 1,3-and 1,4-dicyanatobenzene, 

2-tert-butyl-l, 4-dicyanatobenzene, 2 , 4-dimethyl-l , 3-dicyanat 
obenzene, 2 , 5-di-tert-butyl-l, 4-dicyanatobenzene, 
tetramethyl-1, 4-dicyanatobenzene, 

4-chloro-l , 3-dicyanatobenzene, 1,3, 5-tricyanatobenzene , 

2,2' 4, 4 ' -dicyanatobiphenyl, 

3 , 3 ' , 5 , 5 ' -tetramethyl-4 , 4 ' dicyanatobiphenyl , 

1,3-, 1,4-, 1,5-, 1,6-, 1,8-, 2,6-, 2,7- 

dicyanatonaphthalene, 1, 3, 6-tricyanatonaphthalene, bis (4- 
cyanatophenyl) methane, bis (3-chloro-4-cyanatophenyl) methane, 
2, 2-bis (4-cyanatophenyl) propane, 2,2-bis ( 3 , 5-dichloro-4- 
cyanatophenyl) propane, 2,2-bis (3, 5-dibromo-4- 
cyanatophenyl) propane, bis (4-cyanatophenyl) 
ether, bis (p-cyanophenoxyphenoxy) -benzene, 
di (4-cyanatophenyl) ketone, bis (4-cyanatophenyl) thioether, 
bis (4-cyanatophenyl) sulfone, tris 

(4-cyanatophenyl) phosphite, tris (4-cyanatophenyl) phosphate 
and combinations thereof. 

17. (New) The method of claim 13, wherein the 
photoinitiator is selected from the group consisting of: 
aryldiazonium, triphenylsulf onium, diphenyliodonium, 



EN995064BVUS4 



4 



diaryliodosyl and triarylsulf oxonium salts. 



18. (New) The method of claim 13, wherein the composition 
contains about 40% to about 75% by weight dispersed silica. 

19. (New) The method of claim 13, wherein the dispersed 
silica is one of fused silica and amorphous silica. 

20. (New) The method of claim 19, wherein the particle size 
of the dispersed silica includes 31 microns or less. 

21. (New) The method of claim 13, wherein a coefficient of 
linear thermal expansion the cured composition includes from 
about 2 6 to about 39 ppm/degree C. 

22. (New) The method of claim 13, wherein a glass 
transition temperature of the cured composition includes 
from about 100 to about 160 degrees C. 

23. (New) The method of claim 13, wherein the composition 
includes from 1 to 20 parts and more preferably from 3 to 15 
parts of surface treating agents selected from the group 
consisting of vinyltrimethoxysilane, vinyltriethoxysilane, 

N (2-aminoethyl) 3-aminopropylmethyldimethoxysilane, 3- 
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aminopropylethoxysilane, 3-glycidoxypropyltrimethoxysilane , 
3-glycidoxypropylmethyl dimethoxysilane and combinations 
thereof, based on 100 parts of resin. 

24. (New) The method of claim 13, wherein the composition 
includes thermally conductive and electrically insulating 
fillers selected from the group consisting of Aluminum 
Oxide, 92% Alumina, 96% Alumina, Aluminum Nitride, Silicon 
Nitride, Silicon Carbide, Beryllium Oxide, Boron Nitride and 
Diamond powder. 

25. (New) The method of claim 13, wherein the composition 
further comprises a toughening agent selected from the group 
consisting of elastomers, rubber, epoxy resins, hydroxy- 
terminated polysulfone oligomers, and combinations thereof. 

26. (New) The method of claim 25, wherein a molecular 
weight of the toughening agent includes from about 500 to 
about 1,000 centipoise. 
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27. (New) A package assembly comprising: 

a substrate, an integrated circuit chip having an outer 
periphery around the chip and a solder joint between the 
substrate and the integrated circuit chip; and 

a photocured encapsulant, wherein the encapsulant 
covers the solder joint and extends around the outer 
periphery the chip. 

28. (New) The package assembly of claim 27, wherein an 
operational life of the package assembly was extended by a 
factor of about 2-5 times compared to the operational life 
of the package assembly without encapsulating the solder 
joint . 

Respectfully submitted, 



Arlen L. Olsen 
Reg. No. 37,543 
Schmeiser, Olsen & Watts 
3 Lear Jet Lane, Suite 201 
Latham, NY 12110 
(518) 220-1850 
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